An inertial navigation system (INS) exhibits relatively low noise but tends to drift ov time. In contrast, Global Positioning System (GPS) errors are relatively noisy, b exhibit no long-term drift. Integrated INS/GPS navigation systems provide the best both worlds: the low short term noise characteristics of INS and the long term stabi of GPS are combined to provide a navigation solution with accuracy, reliability a robustness far beyond the sum of the constituent parts. However, in order to fu evaluate the performance of an integrated INS/GPS system, it is necessary stimulate both the GPS and inertial components of the system simultaneously. In th paper, the architectures for common filter algorithms in GPS/INS loose integrati are presented. The error dynamics for attitude calculation are derived. Algorithm based on quaternions and direction cosines are used. Simulation results a analyzed to evaluate the different systems. This system evaluation are required help to create specification data; to aid integration algorithm design and tuning; determine if the receiver meets a given specification; to create conditions beyo those which can be created during live trials; and to recreate a known anomaly whi occurred in the real world.
3-The GPS/INS Integration using Kalman filter takes the difference between t position and velocity from GPS Kalman filter and INS algorithm to determine t error estimates in position, velocity, and attitude. 4-The error estimates from GPS/INS Integration using Kalman filter are feedback correct the position, velocity, and attitude in INS algorithm.
The loose integration method is distinguished by its simplicity in implementation a its robustness. If one of the sensors (INS or GPS) fails, a solution is still given by t other sensor. Other advantage of the loose integration can be seen in the processi time of the algorithm due to generally smaller state vectors. One of the benefits loose integration is that the INS/GPS Integration using Kalman filters has better noi characteristics than the GPS solution alone. 
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The disadvantage is mainly that it is impossible to provide measurement update fro the GPS filter during poor GPS cover (less than four satellites). Loose integration best implemented with higher quality inertial sensors (navigation-grade or tactic grade) if the GPS outages are long in duration. Lower quality inertial sensors c also provide some immunity against momentary GPS outages, especially if th various biases were calibrated using GPS prior to the outage. In general, low quality inertial sensors are suited for applications where GPS outages are infreque and short in duration.
2-POSITION ERROR DYNAMICS
The error dynamics equations for positions in the N-frame are functions of positi and velocity error [4, 5] . 
3-VELOCITY ERROR DYNAMICS
The velocity dynamics equation of inertial navigation system is [4] :
Take in consideration the accumulation error, the calculation and measurement err The computed version of the velocity dynamics equation can be expressed as 
Eq. (6) can be reduced to 
4-ATTITUDE ERROR DYNAMICS
The attitude of the vehicle relative to the N-frame can be variety of set of variable the most popular being Euler angles, direction cosines, and quaternions.
4.1-Attitude Error Dynamics Based on Quaternions
We define the quaternions error as the arithmetic difference between the quaterni estimate and the true quaternion. 
4.2-Attitude Error Dynamics Based on Direction Cosines
The attitude dynamics based on direction cosines is expressed by:
Where: 
5-IMPLEMENTATION OF THE INS/GPS KALMAN FILTER
The INS/GPS Kalman Filter implementation is divided into four steps, as explained following subsections.
5.1-Continuous System Equations
Where: F is the dynamics matrix (state matrix), χ is the state vector, u is the forci vector function (input vector), and G is a design matrix (input matrix). The terms are described in details by the following subsection.
5.1.1-Error of Position, Velocity, and Attitude Based on Quaternions
Continuous system equations of error of position, velocity, and attitude based quaternions can be expressed as follows: 
5.1.2-Error of Position, Velocity, and Attitude Based on Direction Cosin
Method One Continuous system equations of error of position, velocity, and attitude based direction cosines can be expressed as follows:
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5.2-CONVERT THE CONTINUOUS SYSTEM EQUATIONS TO DISCRET EQUATIONS
( ) ( ) 
where: Q is the covariance matrix of process noise in the system state.
The numerical method to find the state transition matrix over short time interv
The equation for calculating covariance matrix of process noise in the system state time The k Q is calculated using the first order estimation of the transition matrix, [5] expressed by equation (31).
5.3-OBSERVATION EQUATIONS
The following observation equations The covariance matrices for the k υ is given by
where: k R is the covariance matrix of noise measurement at time k t .
The position and velocity from GPS can be considered as measurements. T straightforward formulation of the Observation equation can be written as:
respectively [5] . Hence, the Observation equation will take the form: 
5.4-Kalman Filter Algorithm
The Kalman filter can be divided into two stages, the update, and prediction. In t former, the Kalman gain, k K is computed first, and then the state and the er covariance are updated using the prior estimate, − χ k and its error covariance,
6-SIMULATION OF GPS/INS INTEGRATION USING KALMAN FILTE ALGORITHMS
Simulation for test algorithms of GPS/INS Integration using Kalman filter algorithm based on attitude by quaternions, direction cosines, and direction cosines meth one results will describe in following subsection.
6.1-Block Diagram
Chart of simulation block diagram for GPS/INS Integration using Kalman fil algorithms is shown in Fig.) . The difference between position, velocity, and attitude of aircraft model (true) a output from INS algorithm is the error in position, velocity, and attitude as shown Fig.) .
6.2-SIMULATION RESULT
The INS data rate is taken every 0.01 sec, while the DGPS data is taken every 1 se ... [6] ... [7] ... [5] . 
